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7 Claims. (Cl. 178-54) 

This invention relates to apparatus adapted to sense 
whether the odd line or even line field of a television 
raster is about to be scanned. - 

In accordance with present television practice, a scene 
to be televised is scanned along a series of parallel lines 
during a first field and along a second series of lines 
that are interleaved with the first series of lines during 
a second or interlaced field. These alternate fields are 
sometimes referred to as the odd and even line fields and 
are separated by a vertical blanking interval during which 
the beam reverts to a position from which it can start 
scanning the next field. A color television system has 
been developed in which the intensity of a plurality of 
primary colors in a scene are successively analyzed or 
sampled in repeated sequence as each line of each field 
is scanned. Much improvement has been brought about 
in this color system by sampling the primary colors in 
one sequence during the first field and in a reverse 
sequence during a second field. 

In order that receivers that reproduce colors from 
their sampled signals may be standardized, the sampling 
at the transmitter must be controlled so that the primary 
colors are always sampled in a given sequence during 
the odd line field and in the reverse sequence during the 
even line fields. The sampler itself may be comprised of 
a plurality of modulators provided with alternating cur 
rent carrier waves of different phases in such manner 
that each is modulated by the video signal representing 
a different primary color. If there are two or if there 
are three primary colors, a reversal in the sampling order 
can be brought about by interchanging the primary color 
signals applied to two of the modulators or by inter 
changing the phases of the alternating current applied 
to two of the modulators. This interchange of either 
color signals or carrier waves could for example be 
effected by a double pole double throw switch that is 5 
either mechanical or electronic. Whatever means is em 
ployed for actually bringing about the reversal in the 
color sampling sequence, it is apparent that it must be 
controlled so that it sets up the proper sequence for a 
field during the vertical blanking interval preceding it. 

One object of this invention is to provide improved 
means for deriving control voltages that are different 
from field to field. 
The manner in which the above objects may be attained 

will be clearly understood after a detailed consideration 
of the drawings in which: 

Figure 1 is a schematic diagram of one embodiment of 
the invention; 

Figure. 2 is a graph useful in explaining the operation 
of the apparatus shown in Figure 1; 

Figure 3 is a schematic diagram of another apparatus 
constructed in accordance with the principles of the in 
vention; and 

Figure 4 is a graph of various waves appearing at 
different points in the apparatus of Figure 3. 
The apparatus about to be described in detail produces 

a first group of pulses, one of which occurs during a 
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vertical blanking interval, and a second group of pulses, 
one of which occurs during alternate vertical blanking 
intervals. Each pulse of the second group follows the 
pulse of the first group occurring during the same ver 
tical blanking interval. Each of the first group of pulses 
is applied to a bistable device in such manner as to trigger 
it to one of its stable conditions and each of the pulses of 
the second group is applied to the bistable device so as 
to trigger it to its other stable condition. In accordance 
with this invention the operation described above is 
brought about in response to vertical drive pulses and 
horizontal drive pulses normally available at a television 
transmitter. 

In the apparatus of Figure 1 the pulses that occur 
during each blanking interval are derived as follows. A 
negative vertical drive pulse 1 is applied at an input 
terminal 2 and is differentiated by the action of a con 
denser 4 and a resistor 6 connected in series between 
the terminal and ground. The leading edge of the nega 
tive vertical drive pulse 1 produces a negative pip and 
the trailing edge of the vertical drive pulse produces a 
positive pip. The positive pip is suppressed by the inser 
tion of a unilateral conductive device 8 that is polarized 
so as to present a high impedance in the discharge path 
of the condenser 4. However, the resistance is low 
enough to discharge the condenser 4 within a field inter 
val. The negative pip therefore is the only one that 
appears across the resistor 6. After passing through an 
amplifier 10, the negative pip that appeared across the 
resistor 6 appears across the plate load of the amplifier 
10 as a positive pip 12. The positive pip 12 is differen 
tiated by a condenser 14 and a resistor ió connected 
between the plate of the amplifier 10 and ground so as 
to produce across the resistor 16 the differentiated wave 
18. This wave is applied to one side of a bistable multi 
vibrator 28. Inasmuch as the wave 18 is positive and 
is applied to a grid of one of the tubes in the multivi 
brator it will tend to make the left hand side of the 
multivibrator conductive. A pulse 8 occurs during a 
vertical blanking period and at a time corresponding to 
the leading edge of the vertical drive pulses. 
The following explanation has to do with the manner 

in which the pulses of the second group that occur during 
alternate blanking intervals may be derived. The pulse 
12 appearing across the load of the amplifier 10 is 
clipped so as to form a pedestal pulse 23 by the action 
of a biased unilateral device 22 in a manner that can be 
well understood by those skilled in the art. The pedestal 
pulse 23 is applied to the grid 24 of an amplifier 26, in 
such polarity as to tend to cause it to conduct. The 
cathode 28 of the amplifier 26 is connected to a source 
of potential 30 that is sufficiently positive to cut the 
amplifier 26 off even in the presence of the positive pulses 
23 that are applied to its grid. Negative horizontal drive 
pulses 34 are applied to a terminal 36 and are coupled 
to the cathode 28 of the amplifier 26 by a condenser 38. 
Inasmuch as these horizontal drive pulses are negative 
and are applied to the cathode they also tend to make 
the amplifier 26 conduct. The bias established on the 
cathode 28 by the potentiometer 30 is set so that the 
amplifier 26 only conducts when the horizontal drive 
pulses 34 coincide with the pedestal pulses 23. When 
this happens, a pulse 40 appears across the plate load 
resistor 42 of the amplifier 26. Owing to the rather, low 
frequency response produced by the rather large: grid 
leak resistor 27 attached to the grid 24 and other asso 
ciated components of the amplifier 26, the current flow 
ing therein is integrated so that the pulse 40 is a some 
what distorted horizontal drive pulse. The pulse 40 is 
differentiated by the action of a condenser 43 and a 
resistor 44 so as to produce a negative pulse in response 
to the leading edge and a positive pulse in response to 
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the trailing edge in a well known manner. A unilateral 
device 46 is connected between the junction of the re 
sistor 44 and the condenser 43 and ground in such 
polarity as to conduct the negative pulses produced by 
differentiating the pulse 40 to ground. Thus the only 
pulses appearing across the resistor 44 are positive. These 
pulses are applied to the right hand side of the bistable 
multivibrator 20 in such manner as to tend to trigger it 
into conduction. The square wave switching voltages 
necessary for interchanging the sampling order in a tele 
vision system of the type described above may be 
derived from either side of the bistable multivibrator 28. 
As shown, the switching voltage output lead 50 is con 
nected to the plate circuit of the right hand side of the 
multivibrator. 
The coincidence of the pedestal pulse 23 and the 

negative horizontal drive pulses 34 occurs on alternate 
blanking periods. The reason for this is that one of 
the horizontal drive pulses 34 coincides with the lead 
ing edge of the vertical drive pulse of one field but 
none of them coincide with the leading edge of the 
vertical drive pulse on the next field. Therefore, the 
emphasized horizontal pulses 40 substantially coincide 
with the leading edge of the vertical drive pulses 1. 
The general operation of the circuit of Figure 1 will 

now be described. In order that relationship between 
the pulses 8 and 48 that are employed to trigger the 
multivibrator 20 may be better understood, they are 
illustrated in Figure 2. The pulse 18 occurs during each 
vertical blanking period, but due to the action of the 
horizontal drive pulse 34, the pulses 43 are only formed 
during alternate blanking periods. It will be noted that 
the pulse 48 follows the corresponding pulse 18. This 
is because the pulses 18 are produced in coincidence 
with the leading edge of the vertical drive pulse 1 and 
the pulses 48 are produced in coincidence with the 
trailing edge of the horizontal drive pulse 34. This 
latter trailing edge occurs after the leading edge of the 
vertical drive pulse 1, and, therefore, the pulse 48 must 
necessarily follow the pulse 18. Proceeding from left 
to right, assume that the first pulse 18 triggers the left 
hand side of the multivibrator 20 into conduction. This 
will barely have taken place before a following pulse 
48, occurring within the same vertical blanking interval, 
reverses the polarity of the multivibrator and causes 
the right hand side to conduct. The voltage of the 
output lead 50 will therefore have a low value as indi 
cated by the numeral 52 in the wave 54. The condition 
of the multivibrator remains unchanged during the fol 
lowing field until the second pulse 18 arrives at the left 
hand side of the multivibrator 20, at which time the 
multivibrator is reversed in polarity and the left hand 
side becomes conductive. As the right hand side is now 
non-conducting, the voltage at the output lead 50 in 
creases as indicated by the numeral 56. The third pulse 
18 arrives during the next vertical blanking interval, but 
has no effect on the multivibrator 20 as the left hand 
side is already conducting to its fullest extent. How 
ever, immediately following this third pulse 18 is the 
second pulse 48 which causes the multivibrator to again 
reverse its position. 
Another circuit for producing the required switching 

voltages in response to horizontal and vertical drive 
pulses is illustrated in Figure 3 and will now be discussed 
in connection with the waves shown in Figure 4. The 
negative vertical drive pulses 60 are applied to a ter 
minal 62, and are differentiated by a condenser 64 and 
resistor 66 so as to produce a wave 63 having a nega 
tive pulse at the leading edge of the vertical drive pulse 
and a positive pulse at the trailing edge. The positive 
pulses are suppressed by the insertion of a unilateral 
device 68 that is polarized to present a high resistance 
to the discharge of the condenser 64. The time con 
stant of the discharge circuit is sufficiently low however, 
to discharge the condenser 64 during a field interval. 
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82 is applied to the grid 88 of an amplifier 90. 
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4. 
The negative pulses 70 are the only ones applied to the 
right hand amplifier 72 of a tube 74. The positive 
pulses 76 appearing at the plate of the amplifier 72 
are differentiated by a condenser 78 and a resistor 80 
so as to produce positive and negative pulses 82 and 
84. The negative pulse 84 is conducted to ground by 
a unilateral conducting device 86 and the positive pulse 

It is 
thus seen that the positive pulse 82 occurs in coincidence 
with the leading edge of each vertical drive pulse 60. 
The pulses that occur on alternate blanking periods 

are derived as follows. The pulses 76 appearing at the 
plate of the amplifier 72 are clipped by a unilateral 
device 94 so as to form a pedestal pulse 92. The ped 
estal pulse 92 is coupled via condenser 96 and resistor 
98 to a junction 100. The junction 100 is connected 
to ground via resistors 102 and 104. Negative hori 
Zontal drive pulses 105 and 107 are applied to the 
terminal 106 and coupled to the junction 100 by a 
condenser 108. The values of the condenser 108 and 
the resistors 102 and 104 are such as to sharply differ 
entiate the horizontal drive pulses so as to form a 
wave 110. During alternate vertical blanking periods, 
a horizontal drive pulse 105 occurs at the same time 
as the pedestal 92 and therefore the pedestal pulse 92 
is added to the differentiated horizontal drive pulse 105 
as indicated in wave 112. It will be noted that the 
maximum amplitude of the pulses in the wave 112 occurs 
at the trailing edge of the horizontal drive pulse 105 
and therefore occurs after the pulses 82 that were derived 
as previously discussed. The pulses of wave 112 are 
amplified in the left hand amplifier 114 of the tube 74 
and are applied to the grid 116 of an amplifier 118. 
Only that portion of the pulse of the wave 112 exceed 
ing the height of the pedestal pulse 92, or in other words 
only that portion exceeding the level of the dotted line 
120, is permitted to reach the grid 116 because of the 
action of the unilateral conducting device 122. The 
plates of the amplifiers 90 and 118 are tied together 
So that the composite wave 126 appears at the output 
terminal 124. The negative pulses of the wave 126 
are produced by the positive pulses 82 that are applied 
to the grid 88, and the positive pulses of wave 126 are 
produced in response to the maximum peaks of the wave 
112. For this reason the positive pulses immediately 
follow a corresponding negative pulse as shown. These 
pulses may then be applied to one side of a bistable 
multivibrator 125 in such manner that the positive pulses 
tend to trigger it to one polarity and the negative pulses 
tend to trigger it to the opposite polarity. 

Having described our invention, what is claimed is: 
1. Field sensing apparatus for use in television systems 

wherein a vertical blanking period exists between succes 
sive field scanning operations, said successive field scan 
ning operations characterized in that a difference between 
vertical blanking period timing and field starting timing 
distinguishes said scanning field, comprising in combina 
tion, means for deriving a first set of pulses during each 
vertical blanking interval, means utilizing said difference 
between vertical blanking period timing and field starting 
timing for deriving a second set of pulses during alternate 
vertical blanking intervals, said second set of pulses occur 
ring after corresponding pulses of said first set of pulses, 
a bi-stable device, means for triggering said bi-stable 
device to one of its stable conditions in response to said 
first set of pulses and to its other stable condition in 
response to said second set of pulses, means for producing 
a signal in the output of said bi-stable device distinguish 
ing the successive fields being scanned. 

2. Field sensing apparatus for use in television appa 
ratus employing successive field scanning, employing 
distinguishing starting time characteristics for each of the 
Successive fields, comprising in combination, means for 
deriving pulses of one polarity at field rate, means for 
developing line rate pulses, the leading edge of said line 
and field rate pulses occurring simultaneously on every 



5 
other field, means for deriving pulses of an opposite 
polarity after every other of said first field rate pulses, 
said pulses of opposite polarity corresponding to alternate 
fields and responsive to said simultaneity of leading edge 
occurrence, a bi-stable device, said bi-stable device coupled 
so as to be triggered to one stable state by pulses of one 
polarity and to the other stable state by pulses of an 
opposite polarity, and means for utilizing said bi-stable 
device to produce a field sensing signal indicative of the 
nature of the field being scanned. 

3. Field sensing apparatus comprising in cornbination 
means adapted to sharply differentiate field frequency 
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pulses, means for selecting the output pulse supplied by 
said differentiating means in response to the leading edge 
of said field frequency pulses, means for differentiating 
said selected pulse, means for selecting the leading pulse 
supplied by said latter differentiating means, means for 
clipping said first mentioned selected pulse so as to form 

15 

a pedestal pulse, means adapted to sharply differentiate 
pulses of line frequency, means for adding said pedestal 
pulse and the sharply differentiated line frequency pulse 
together in such manner that the output pulse of the 
differentiating means in response to the trailing edge of 
the line frequency pulses and the pedestal pulses have the 
same polarity, and means for selecting the output of said 
adder above the level of said pedestal pulse. 

4. In a television system utilizing vertical and hori 
zontal synchronizing signals and transmitting successive 
fields wherein a vertical blanking period exists between 
said successive fields, said successive fields characterized in 
that the timing between the horizontal scan signals and 
the vertical scan signals distinguishes each of said scanning 
fields, field sensing apparatus comprising in combination, 
means for deriving a first set of pulses during each vertical 
blanking period, means for deriving a second set of pulses 
during alternate vertical blanking intervals, said means 
for deriving a second set of pulses responsive to the tim 
ing between the horizontal scan signals and the vertical 
scan signals, said second set of pulses occurring after cor 
responding pulses of said first set of pulses, a bi-stable 
device, means for triggering said bi-stable device to one 
of its stable conditions in response to said first set of 
pulses and to its other stable condition in response to said 
second set of pulses, and means for obtaining an identify 
ing signal from said bi-stable device indicative of the 
field being scanned. 

5. In a television system employing vertical and hori 
Zontal synchronizing signals and transmitting successive 
fields wherein a vertical blanking period exists between 
said successive fields, said successive fields characterized 
in that a difference between vertical blanking period time 
and the field starting time distinguishes said successive 
fields, field sensing apparatus comprising in combination, 
a means for deriving a first set of pulses during each 
vertical blanking period, means for deriving a second set 
of pulses during alternate vertical blanking periods, said 
second set of pulses produced by said means responsive to 
the timing difference between vertical blanking period time 
and field starting time and occurring after corresponding 
pulses of said first set of pulses, a bi-stable device, means 
for triggering said bi-stable device to one of its stable 
conditions in response to said first pulses, and to its other 
stable condition in response to said second pulses, and 
means for obtaining from said bi-stable device a signal 
identifying the successive fields. 

6. In a television system utilizing vertical and hori 
Zontal Synchronizing pulses and transmitting successive 
fields of a scanning frame, said successive fields charac 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
terized in that one of said horizontal synchronizing pulses 
coincides with the leading edge of the vertical synchroniz 
ing pulse in one field and with no horizontal synchronizing 
pulses coinciding with said leading edge of the vertical 
synchronizing pulse in the next field, field sensing ap 
paratus comprising in combination, means for deriving a 
first set of pulses corresponding to the leading edge of 
each vertical synchronizing pulse, means for deriving a 
second set of pulses during the vertical synchronizing 

- pulse, said means for deriving said second set of pulses 
responsive only to the coincidence of said horizontal 
Scanning signal and the leading edge of said vertical 
scanning signal and one of said scanning fields, said sec 
ond set of pulses occurring after corresponding pulses of 
said first set of pulses, a bi-stable device, - means for 
triggering said bi-stable device to one of its stable con 
ditions in response to said first set of pulses and to its 
other, stable condition in response to said second set of 
pulses, and means for deriving from said bi-stable device 
an identifying waveform distinguishing the successive 
scanning fields. 

7. In a television system utilizing field frequency and 
line frequency pulses and transmitting successive fields 
of a scanning frame, said successive scanning fields char 
acterized in that in one of said successive scanning fields 
the leading edge of a field frequency pulse coincides with 
one of the line frequency pulses while in another of the 
successive scanning fields it does not, field sensing ap 
paratus comprising in combination, means adapted to 
differentiate field frequency. pulses, means for selecting 
the output pulse supplied by said differentiating means 
in response to the leading edge of said field frequency 
pulses, means for differentiating said selected pulses, 
means for selecting the leading pulse supplied by said 
latter differentiating means, means for clipping said first 
mentioned selected pulse so as to form a pedestal pulse, 
means adapted to sharply differentiate pulses of line fre 
quency, means for adding said pedestal pulses and said 
differentiated line frequency pulse together in such man 
ner that both the output pulse of the differentiating 
means in response to the trailing edge of the line fre 
quency pulses and the pedestal pulses have the same 
polarity, a bi-stable device, said bi-stable device having 
either of two stable conditions, means for triggering said 
bi-stable device to one of its stable conditions in response 
to the output pulse of the differentiating means in re 
sponse to the leading edge of the said field frequency 
pulses, an amplifier means, said amplifier means rendered 
conducting when said pedestal pulse coincides with one 
of the line frequency pulses, means for utilizing said 
amplifying means to impress the output pulse of the dif 
ferentiating means in response to the trailing edge of the 
line frequency pulses through said amplifier means to said 
bi-stable device whereby said bi-stable device is triggered 
to its other stable condition when said pedestal pulse and 
said line frequency pulses coincide, and means for utiliz 
ing said bi-stable device to produce an identifying wave 
form, said identifying waveform utilized for distinguishing 
between the successive scanning fields of the scanning 
frame. 
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